Subunit composition is a major determinant in high affinity binding of a Ca2+ channel blocker.
Skeletal muscle L-type channels are the pharmacological receptors for Ca2+ channel antagonists, including dihydropyridines (DHPs). High affinity DHP binding to these channels in skeletal muscle membranes has been reported to be independent of Ca2+ addition and to become dependent on Ca2+ after solubilization. The channel is a multimeric complex composed of alpha 1, beta, gamma, and alpha 2 delta, of which alpha 1 is the pore-forming and DHP-binding component. In this study we coexpressed non-alpha 1 components with alpha 1 in L and COS cells and investigated their roles in the regulation of high affinity DHP binding by Mg2+ and Ca2+. No DHP binding to membranes of cells expressing alpha 1 beta alone was detected in the absence of Ca2+ or Mg2+. Addition of Mg2+ revealed the presence of (+)-PN200-110 (DHP) binding sites with a Kd of 1 nM. This affinity was 4-fold lower than that of skeletal muscle membrane binding sites (Kd = 0.25 nM). Addition of Ca2+ increased the affinity for DHP in membranes from alpha 1 beta-expressing cells to that seen in skeletal muscle membranes (Kd = 0.2-0.3 nM; EC50 of 0.2 microM). Ca2+ did not affect DHP binding to skeletal muscle membranes. Coexpression of all of the subunits completely recapitulated the high affinity DHP binding seen with skeletal muscle membranes in the absence of Ca2+ and Mg2+ (Kd = 0.15 nM). This affinity was unaffected by addition of Ca2+ or Mg2+. Coexpression of alpha 1 beta with either alpha 2 delta or gamma alone resulted in DHP binding intermediate between levels seen with alpha 1 beta and alpha 1 beta alpha 2 delta gamma. Thus, this study demonstrates that alpha 2 delta and gamma are essential for full reconstitution of the DHP binding characteristics of the skeletal muscle L-type Ca2+ channel/DHP receptor.